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;* (57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel 
feeder of an outboard engine with excellent 
assembly property and maintainability. 
^ SOLUTION: The outboard engine 1 has the fuel 
^feeder 31 mainly comprising a vapor separator 44 
into which a fuel from a fuel tank provided on a 
hull side is led, an injector 25 to inject the fuel into 
*.T*> an intake port, and a fuel pump to pump the fuel 
in the vapor separator 44 into the injector 25. Fuel 
11Svm system parts including fuel filters 40 and 41 and 
J^^yi the fuel pump 42 to lead the fuel from the fuel 




tl^^^'tank to an engine 5, the vapor separator 44, a 
gafifeg? delivery pipe 46, and the injector 25 are 
concentrated on one side surface on which an intake manifold 38 of a cylinder block 16 is 
disposed. The vapor separator 44 is fixed to a plurality of intake pipes 37, etc., arrayed 
in the vertical direction by bolts 52 or the like, and heads of the bolts 52 are disposed 
between the intake pipes 37, etc. 
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[Claim (s)] 

[Claim l] The cylinder head by which the inlet port connected through ** and an 
exhaust air bulb in a combustion chamber and this combustion chamber and the 
exhaust port were formed in the interior, The cylinder block which has arranged to the 
flank the suction manifold equipped with two or more inlet pipes by which it connected 
with the inlet port and the end was arranged in the vertical direction, The vapor 
separator to which the fuel from the fuel tank which has the engine equipped with the 
crankshaft longitudinally prepared in the interior, and was established in the hull side 
is led, In the outboard motor which mainly constituted the fuel supply system for the 
injector which injects a fuel in the above-mentioned inlet port, and the fuel pump which 
feeds the fuel in a vapor separator to the above-mentioned injector The fuel filter and 
the above-mentioned fuel pump which lead the fuel from the above-mentioned fuel tank 
to the above-mentioned engine, While collecting and arranging fuel system components, 
such as the above-mentioned vapor separator, a delivery pipe, and the above-mentioned 
injector, on one side face in which the above-mentioned suction manifold of the 
above-mentioned cylinder block is arranged The fuel supply system of the outboard 
motor characterized by having arranged the head of the above-mentioned bottle between 
each above-mentioned inlet pipe while the above-mentioned vapor separator is fixed to 
two or more inlet pipes arranged by the above-mentioned up down one with a bolt etc. 
[Claim 2] The fuel supply system of the outboard motor according to claim 1 which 
carried out the inner package of the above-mentioned fuel pump which feeds a fuel to the 
above-mentioned injector into the above-mentioned vapor separator. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel supply system of an outboard 

motor. 

[0002] 

[Description of the Prior Art] There are some which have arranged the fuel tank to the 
hull side in an outboard motor, and the fuel is led to the engine with the fuel supply 
system formed in the outboard motor side. Fuel system components which constitute a 
fuel supply system, such as a filter and a pump, are arranged around engine, as shown 
in JP, 7*3 176 17, A, and they are connected by fuel lines, such as a hose and a pipe. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the conventional fuel system 
components were arranged using the tooth space as for which the engine perimeter was 
vacant, they were intricately [ a fuel line ] and long. Therefore, assembliability and 
maintainability were bad and cost had also required them. 

[0004] This invention was made in consideration of the situation mentioned above, and 
aims at offering the fuel supply system of the outboard motor which aimed at 
improvement in assembliability and maintainability. 
[0005] 

[Means for Solving the Problem] In order that the fuel supply system of the outboard 
motor concerning this invention may solve the technical problem mentioned above The 
cylinder head by which the inlet port connected through ** and an exhaust air bulb in a 
combustion chamber and this combustion chamber and the exhaust port were formed in 
the interior as indicated to claim 1, The cylinder block which has arranged to the flank 
the suction manifold equipped with two or more inlet pipes by which it connected with 
the inlet port and the end was arranged in the vertical direction, The vapor separator to 
which the fuel from the fuel tank which has the engine equipped with the crankshaft 
longitudinally prepared in the interior, and was established in the hull side is led, In the 
outboard motor which mainly constituted the fuel supply system for the injector which 
injects a fuel in the above-mentioned inlet port, and the fuel pump which feeds the fuel 
in a vapor separator to the above-mentioned injector The fuel filter and the 
above-mentioned fuel pump which lead the fuel from the above-mentioned fuel tank to 
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the above-mentioned engine, While collecting and arranging fuel system components, 
such as the above-mentioned vapor separator, a delivery pipe, and the above-mentioned 
injector, on one side face in which the above-mentioned suction manifold of the 
above-mentioned cylinder block is arranged While the above-mentioned vapor separator 
is fixed to two or more inlet pipes arranged by the above-mentioned up down one with a 
bolt etc., the head of the above-mentioned bottle is arranged between each 
above-mentioned inlet pipe. 

[0006] Moreover, in order to solve the technical problem mentioned above, as indicated 
to claim 2, the inner package of the above-mentioned fuel pump which feeds a fuel to the 
above-mentioned injector is carried out into the above-mentioned vapor separator. 
[0007] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on a drawing. 

[0008] Drawing 1 is the left side view of the outboard motor which applied this invention. 
This outboard motor 1 is equipped with the engine holder 2, and transom 4a of a hull 4 is 
equipped with it through the bracket 4 attached in this engine holder 2. 
[0009] An engine 5 is installed in the upper part of this engine holder 2, and that 
perimeter is covered with engine enclosure 6. Engine enclosure 6 can be divided into 
upper covering 6a and lower covering 6b up and down, and lower covering 6b is 
constituted still more possible [ the trichotomy to front panel 6c and side cover 6d of 
right and left ]. And the upper part of an engine 5 is covered with lower covering 6b for 
the perimeter of the engine holder 2 and the engine 5 lower part by upper covering 6a 
again. 

[0010] In an engine 5, it is longitudinally prepared so that a crankshaft 7 may turn to 
the direction of a vertical mostly. Moreover, an oil pan mechanism 8 is separated in the 
lower part of the engine holder 2, and drive shaft housing 9 is installed. In an oil pan 
mechanism 8 and drive shaft housing 9, the drive shaft 10 connected with crankshaft 7 
soffit goes caudad, and is installed, and it is constituted so that a propeller 14 may be 
driven through the bevel gear 12 and driveshaft 13 within the gear case 11 prepared in 
the lower part of drive shaft housing 9. 

[0011] Drawing 2 is the left side view which expanded engine 5 part of drawing 1 , and 
the sectional view where drawing 3 meets the IIMII line of drawing 2 , and drawing 4 
are IV view drawings of drawing 2 . As shown in drawing 2 - drawing 4 , this engine 5 is 
for example, a water-cooled cycle 4-cylinder engine, and is constituted combining the 
cylinder head 15, a cylinder block 16, and crank-case 17 grade. 

[0012] A cylinder 18 is formed in the cylinder block 16 of an engine 5. Moreover, the 
combustion chamber 19 adjusted in this cylinder 18 is formed in the cylinder head 15, 
and an ignition plug 20 is combined from the method of that outside. Into a cylinder 18, 
a piston 21 is inserted horizontally free [ sliding ], and a piston 21 and a crankshaft 7 are 
connected with a connecting rod 22. And the both- way stroke of a piston 21 is changed 
into rotation of a crankshaft 7. 

[0013] In the cylinder head 15, the inlet port 23 and exhaust port 24 which are connected 
with a combustion chamber 19 are formed. And the injector 25 (after-mentioned) which 
are the fuel system components which inject a fuel is attached from the method of 
outside in an inlet port 23 at the cylinder head 15. Moreover, in the cylinder head 15, the 
intake valve 26 and the exhaust air bulb 27 which open and close both the ports 23 and 
24 are arranged, and the moving valve mechanism 30 of the cam shaft 28 and rocker 
arm 29 grade which make these bulbs 26 and 27 open and close further is also arranged. 
And the cylinder head 15 is covered with a cylinder head cover 31. 
[0014] Around an engine 5, electronic autoparts 32, a suction system 33, and a fuel 
supply system 34 are arranged. A suction system 33 mainly consists of a throttle body 35 
and a suction manifold 38 equipped with two or more inlet-pipe 37 prolonged for every 
cylinder from a surge tank 36 and this surge tank 36, and is collected and arranged at 
the 1 side of an engine 5. Moreover, electronic autoparts 32 are collected and arranged in 
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the opposite hand of a suction system 33. 

[0015] A throttle body 35 is arranged ahead [ of an engine 5 / crank-case 17 ], and a 
surge tank 36 is installed in the flank of this throttle body 35 side by side. Moreover, 
each inlet-pipe 37 - is arranged by the flank of a cylinder block 16 in the vertical 
direction, and opens each inlet port 23 of the cylinder head 15, and the interior of a surge 
tank 36 for free passage. 

[0016] Drawing 5 is the block diagram of a fuel supply system 34, and drawing 6 is the 
side elevation taking out and showing only a suction system 33 and a fuel supply system 
34 from drawing 2. Furthermore, drawing 7 is VII view drawing of drawing 6, and 
drawing 8 is a sectional view which meets the VIII- VIII line of drawing 6. 
[0017] As shown in drawing 5 - drawing 8 , a fuel supply system 34 has fuel system 
components, such as a filter and a pump, and specifically consists of a connector 39 and 
two or more fuel filters 40 and 41 and fuel pumps 42 and 43, the vapor separator 44, a 
pressure regulator 45, a delivery pipe 46, and injector 25 grade, and each part article is 
connected with fuel hose 47 and 48. 

[0018] The outboard motor 1 shown in this operation gestalt equips the hull 4 side with 
the fuel tank 49, and the fuel supply hose (not shown) prolonged from a fuel tank 49 is 
connected to the connector 39 prepared in front panel 6c of lower covering 6b. The low 
voltage filter 40 is fixed to the underside of said surge tank 36 through a bracket 50, and 
this low voltage filter 40 and connector 39 are connected by low voltage fuel hose 47a. 
[0019] The mechanical (low voltage) pump 42 driven by the cam shaft 28 is arranged at 
said cylinder head cover 31, and this mechanical pump 42 and the low voltage filter 40 
are connected by low voltage fuel hose 47b. 

[0020] The separator case 51 of a cylinder block 16 and each inlet-pipe 37 - of a suction 
manifold 38 where a tooth space is formed in between and it has the function of the 
vapor separator 44 to this tooth space is arranged. And this separator case 51 is each 
inlet pipe 37. -* It is fixed inside in bolt 52 grade. Furthermore, for a bottle 52, those 
heads are each inlet pipe 37 so that clearly [ drawing 2 , drawing 6 , and drawing 8 L 
Arrangement is set up so that it may be arranged in between. The vapor separator 44 
separates the gasoline steam contained in liquid fuel, for example, a gasoline, releases 
only this steam to atmospheric air, and a fuel is led through low voltage fuel hose 47c 
further again from a mechanical pump 42. 

[0021] Into the separator case 51, the inner package also of a fuel pump 43 and the 
pressure regulator 45 is carried out (high voltage), high voltage fuel hose 48a is minded 
for the fuel with which the steam was separated by the predetermined pressure, and it is 
an inlet pipe 37. - It feeds in the high voltage filter 41 fixed to the lower part through 
the bracket 53. 

[0022] The high-pressure fuel fed by the high voltage filter 41 is sent to the delivery pipe 
46 attached in inlet-pipe 37 - through high voltage fuel hose 48b. And said injector 25 is 
attached in this delivery pipe 46 for every cylinder, and these injectors 25 inject a 
high-pressure fuel in an inlet port 23. 

[0023] Next, an operation of this operation gestalt is explained. 

[0024] By collecting and arranging the total fuel system components 25, 39-48 from a 
connector 39 to an injector 25 on suction-manifold 38 side of engine 5 1 side face, the fuel 
line which connects each fuel system components 25, 39*48 becomes simply and short, 
and can aim at cutback of cost, and improvement in assemb liability or maintainability. 
[0025] Moreover, while being able to unify a suction system 33 and a fuel supply system 
34 and attaining shortening of fuel hose 47 and 48, and the simplification of piping by 
attaching some fuel system components 25, 39-48 in a suction manifold 38, the 
assembliability in an assembly site and subsequent maintainability improve. Especially, 
miniaturization of an engine 5 can plan the most large-sized vapor separator 44 by [ of 
inlet-pipe 37 - ] preparing inside among the fuel system components 25, 39-48. 
[0026] 

[Effect of the Invention] Since the fuel system components which lead the fuel from a 
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fuel tank to the above-mentioned engine have been collected and arranged in the 
outboard motor which carried out suction-manifold arrangement at the 1 side of an 
engine on the suction-manifold side 1 above-mentioned side face of the above-mentioned 
engine according to the fuel supply system of the outboard motor concerning this 
invention as explained above, the maintainability of the above-mentioned fuel system 
components improves. 

[0027] Moreover, since some above-mentioned fuel system components were attached in 
the above-mentioned suction manifold, the assembliability of the above-mentioned fuel 
system components improves. 

[0028] Furthermore, since the vapor separator which constitutes some above-mentioned 
fuel system components was formed inside the inlet pipe which constitutes the 
above-mentioned suction manifold, engine miniaturization can be attained. 

[Brief Description of the Drawings] 
[Drawing l] The left side view of the outboard motor in which 1 operation gestalt of the 
fuel supply system of the outboard motor concerning this invention is shown. 
[Drawing 2] The left side view which expanded the engine part of drawing 1 . 
[Drawing 3] The sectional view which meets the IIIIII line of drawing 2 . 
[Drawing 4] IV view drawing of drawing 2 . 
[Drawing 5] The block diagram of a fuel supply system. 

[Drawing 6] The side elevation taking out and showing only a suction system and a fuel 

supply system from drawing 2 . 

[Drawing 7] VII view drawing of drawing 6 . 

[Drawing 8] The sectional view which meets the VIII-VIII line of drawing 6 . 

[Description of Notations] 
1 Outboard Motor 
5 Engine 

25 Injector (Fuel System Components) 

33 Suction System 

34 Fuel Supply System 

36 Surge Tank 

37 Inlet Pipe 

38 Suction Manifold 

39 Connector (Fuel System Components) 

40 Low Voltage Filter (Fuel System 
Components) 

41 High Voltage Filter (Fuel System 
Components) 



42 Mechanical (Low Voltage) Pump (Fuel 
System Components) 

43 High Voltage Fuel Pump (Fuel System 
Components) 

44 Vapor Separator (Fuel System Components) 

45 Pressure Regulator (Fuel System 
Components) 

46 Delivery Pipe (Fuel System Components) 

47 a-c Low voltage fuel hose (fuel system 
components) 

48 a-b High voltage fuel hose (fuel system 
components) 

49 Fuel Tank 



[Drawing l] 



a!/ 




[Drawing 2] 






[Drawing 7] 



[Drawing 8] 



(19)b*bi^jt (j p) 02) ^ ^ 4# ff ^ ^ (A) {iimmtm&nsn 

#012003 - 97377 
(P2003 -97377A) 
(43) &8B B ¥#15*E 433B (2003. 4. 3) 

(5D intci.' m&mn f i 7-7a-n##) 

F0 2M 39/00 F0 2M 39/00 Z 3 GO 44 

F0 2B 67/00 F0 2B 67/00 C 3G066 

R 

F0 2M 25/08 F0 2M 25/08 L 

37/20 37/20 Q 

m a*«©»2 ol (± 7 m) mi&m\zm< 



(21)fflR»^ 


*£8j2002-193406(P2002- 193406) 


(71)tHlSA 


000002082 


(62)#8KD^r 


*&SW9-19459(JD#g!l 






(22)tflSB 


¥^9^ 1 ^31 B (1997. 1.31) 










(72)S»Pf# 


mm mm 






















(72)5KB# 


1FB3 mi& 






















(74)«aA 


100078765 



















(54) [389H©£ifW »*«<Z>j&tt«i|&gS 



(57) imm) miEm 

imm] mim*m±vtctewt(DM$m%:'£ 

MHfe^Sl jb#«£6lit e>ftfd&*4* frhntm 
tmfrtiZ u- if 44k, «Msf*RftsK- 

* 4 4 rtoMSftW y-^ ^^25 tm&i-zmteiy 

7t z±im$u&&mw 3 1 m& Litmm 1 i=js^ 

/^4 0, 4 l^JBftsl?^:^ 2. s<-s<— ks<U-fi 
44, f!) ^11-/^^4 6io£Wsi/^?{r 2 5t? 

*K3 8^Ea$*t5Hlllififc«iBUTB«i-5i* 
fc, £T#flfc^J£;ft,fc**©!ftartf 3 7-IC^-/-? 

/W5 2 e>gtt£#gt£ff 3 7 - ©IHtE* Lfc„ 




(2) 

1 

ft, ±T*FI*HCEJi|**Vfc*?RO!a«tfS:fl|jtfc»j5v 
^7*-/u KSrifflgEfcEfi y ^T* o^t, ft 

^s»fc*r u fefcw it e, * >- * a» f, ©$; 
ftomm ±!2^ ^iSx-tfizfrm-tzmMtfyyt & 

-ttffifcfctt LTSBSi-S ir*lc, ±!2±T:*-[pJfcE?iJ 

figtEs Lfc c t &mkt+&iMm<DiKtmukmu. 20 

[ffl#JS2] J:IB-f VS>:n**fcTOfcjE2W-3±!E 

[3g9i<DSfc8lfclft9n 
[0001] 

gfcB91-5. 

[0 0 0 2J 

[£*©&»] »^Mi^l4i8J|*^^*»ft:«|cE«u 

* **^#:/y*©MMBf3RtBfltt, fi»Jx:ff #M¥ 7-3 
17 6 1 7^$|C^+J; 5fc^i^©/^fflfci2e£ 
il, *-*^V7^©TOEtT»a££ftT^5 0 
[0003] 

[«W3i«IHfcLi5i:1-*Wll ft*© 

/4»oTV^fc„ 40 
(0 0 0 4] *«Wtt±JfiLfc»*S:*lttT«*ivfc 

«flt»KBSr«tti-5 d i £ @ ft t +5,, 
{0 0 0 5] 

ti^rissnfc^y ^y^y ¥k % -mim%#- hiz 



#ga 2003-97377 
2 

v = 7 * - A' K SMMftKiBBB L fc ■> 'J v^-fu ^7 

TLtz^yi/VZfiL, jfefMifcRtt e» ftfcTO* >- 7 A > 
S>©iWSW«W»il5'*-'<~ tA'iz-^i, TO£±f2 

7 rt©*»fc±5e-f ^ i?^ 7 * fcffiSH-SjBfljKv 

-7£fc±fc«$HJW£«&^LjMft^fcfc^-C\ ± 
I2TO * > ^ b <DM®% ±12^ v V s y\zm < TO 7 

***±KM##>-7, ±!2^-/-*— fc/<U-7« t!) 
/< y -/NV7'43«fcUt±S2'f ^v^7 7^©TO£SI5,&£ 
± 12 > y y 7* 7* a y 7 © ±|2© f5r? - 7 *- K> Yft IBft 

£tiz-mmizM®LT&Mirz>kmz s jtE±T*Gi 

Saf ©KfcEfi Lfcb©T?&5„ 

[0 0 0 6] ifc. ±JtUfc«H**ft-t-6fcftfc, |» 
*^2fcl2ftUfci ^fc, ±E-f Vi'i^^tcTO^JE 
21+5 ±l2TO*>7 p Sr±E'<-^— fe/N' i/- ^f*g icrt 
SLfct>©-C&5o 

[0 0 0 7] 

[ 0 0 0 8 ] m 1 fct, #3§§H£if ffl Ufc)fe«©*«iJ® 
H-e^S. C©)iS^l«^Vv ! >'*/i'^2«r«x. r 
<D^yi/y^,v^2\zm^hMz^y^y V 4 Sr^ 

[0 0 0 9] C©^>'v*>*;/l'^'2©±a5lo:|i^>'v*v 
5d*S«cF4x, J £©J5Hl2^v ! V;&/<- 6 
tl5„ aiy^V*/^— 6JiTy^-?— ^7^*— 6 a i n T— 
^7^-6 b £fc±Tfc#fd "TIB* &©-?*>!), 
^— 6 bJi^filC^nVh/^^e c tfi*©-^^ 
/<-6 d i:fcH5>f!l«IlgfcSI^$n5o ^rU-C^ xyv? 

6bfc, ^>i?^5<D±.Ut±Tv'<-*/<-6 a 

fc«fc«3a^-5„ 

[0 0 10] ^Vv'>'5rtfcli^7>'^v'^7 h7/5*IJ 
i*^/vy 2 ©TSBfctt+</W-?y 8 SrfiTT h'7 -T 7* 

7 h 7T*fc^$4xfc K7-<7*->^7 h 1 0 7)*T^fc 
|p]^oTSS:$ix, K7-r7*->-^7 V'^WlsyscDT 
mzWtfbtitc^t—x l l rto^^^fir 1 2fcJ; 
0?7'n-?7->+7 h 1 3^bT7°n-i7 l 4 £!$!!)+ 

[ooii] 0 2tt, Si©^^v*>5g?5>S:ii:^:Lfc 

^E«ffiia-Cfc*), H3li, H2CI II-II I^fcffi 
5»rffil3, 04(iB2© I V^B-cfcs,, 0 2 
~®4IC^-f«t5fcs Z<D^i»5^ Wk.tt*.l%y- 



(3) 

3 

V y? l 6&£Tf?y>?>r-x 1 7 

[0 0 12] ^yis>5<Di/V ^?7ay? 1 6F*5lC|± 
(CI4C©->y 1 8t§E*1-5«*ai 9 2«£ 

ft, ^<o^^f 3 ^^7^2o^^$ix^ 0 ->y> 

/l 8 ft K (if* hV2 ltfM<¥#fcK}IKlg£W$A 
V>2 1 ^7^->+7 h 7 irriSai/CJy 
K2 2I^J;oTl^$ii5„ ^rLT, tr^hV2l©ffi 
hD-^iS^^y^v-^^ h7<DIilG»»ltr^$ 10 

[00 13] Kl 5rtlCttjB«Sl 

h 2 3 iftjJsK- h 2 4 t#»/&£ftS 0 
^LT, ->y Kl 5lCf4»*W?- h 2 3rtte«i 

!pf^'!tW-t-5^^Si5p D pT*fo5'r>-v ! ^^ ^ 2 5 (ft 

1 5ftlCJ±iW^- h 2 3, 2 4£fflffi-rZ>W.f5.'</>72 

^2 6, 2 75:§l^$-tir5*Av'-r7 h 2 
T-2..2 9^©»#gg3 0 t>EB$ft5„ -frt-C. > 20 
Kl 5li>y ^y^-y K7j'<-3 ltiot 

[00 14] ^>i?>5<DRmiZ\itn&&.3 2-s**as 
133, &&{lt&£fll 3 4 #EB $ ft*. KftgC 3 3 
li±IC^n;/h/l/#f^3 5i:, -y— v 5 *^ 3 6*5 J; 

£ft, ai^S^S©— WKftBLTEBSftS. ifc, 
tip D o 3 2 fl»*[£fll 3 3 <D&MW\ZM#3 LTEB£ft 
5„ 30 
[0015] ^py h/^X-f 3 5fi, 
5<D? yWr— X 1 7mjj\C$£m£il, C©*P;y|- 
yl^X-f 3 5©flWWCf— 3 6#ftK:$ftS 0 

3 7"*>y^7"n^ i erottftic 

±T#ftKE?iJ$ft, ->y y^'y Kl 5©&»fL#- 
h 2 3 £ : V* 3 6 ©ftgB t ^gill"*. 
[0 0 16] 05(4, «MSftt|^IB3 4 0^0y^H-C 

3 4ro^£&9fflLT^-f{Mffil2-C-fc5o 3 £>!;:. 07 
ti06©VI ifcaH-CJfco-C. 08 H0 6 ©V III 40 

-VI I lj|t»5»rifiH-e*>i. 
[00 1 7] 0 5~08tc*1- < fc9ic, mW&gi&W 3 
4(47^^i?^>-^<DTO^giJ n 0 p^U 
tt=i***3 9*5«t0^*©«m7^^4 0, 41^ 
lMy7"4 2, 4 3, ^-/<-t/<W-^4 4, TV 

y>t^y-^4 5, r y^y-^^4 6, -o- 

7, 4 8TJ1^$^5„ 

[0018] *ms^ffiic^i-jis^a i tam * 4 



§112003-9 7 3 7 7 
4 

y h/^/we cfcKttfcftfca*** 3 9icSM*$ft 

6„ mFlEf— i/^V^ 3 6CDTffilC}±(g;|±7^/l-^ 4 0 
fty'y'ry h 5 0£?>L-C@££ft. :oiSE7^^ 
40t3^^?39i iWftflEJIRJpf*-;* 4 7a TSfctS 
ft?>. 

[0 0 19] fflfEv'y y/--> K#'<-3 1 Idli^ 
t7 h 2 8lc£i9!PKi£;}xSp<;i7^7J/W «£E) #y>* 

4 2#Ee$ft, C©^*^/^y7 , 4 2tSE7-f 
fry- 4 0 taM£J£*W*-* 4 7b T^$Jx5 0 

[0 0 2 0] ->y y^o 1 6 

K3 8 0*B*f3 T-toffliatx^-x&Bl&Z 
ft, d©*^-*^-/*— fe/<l--*4 4©$fg£lr 
t5t/<l/-^^- *5 l#EB£ft*. -tLT, CO 
-fcXl/-^-;* 5 m€-K^1i3 7-Oftffi!|l^#/Uh 

5 2^T'@££ft5„ 02, 06*J«tl/08iC 
f] P>fl>fcJ: 5 K. ** h/U5 2 tt^itfc 

3 7"-OWfcE«3ft5J:5. E*6 s Rj££ft5. $6 
l£*jt, fc'<l'-*4 4ttttttK*h 

y y vftt^stvs^y y ©i&^© 

2*'f,ffiW*-^4 7 c Sr^-LT«f**»i»iv4. 

[0021] -fe^u-^^-^5 irtirtt mm 

^ 4 8 a JttT LTR ftff 3 7 -Tftfcy 5 ^ y h 5 3 £ 

[00 2 2] ?SJE7 ^/^41 lCffiil$^fci^JE©^|4 
ttK^W 3 7 - C8t *) fttt fjtVfcr y /< y /46 

Or y ^ !) -/<-f /4 6 ICiffi^ y v 5 !^ ? 2 5 

[0023] »:tc, xmmBmvttmc^xmwi- 

[00 24] a^^^3 9^Myv ! i^^2 5ICM5 
^*IM43R»ffl 2 5, 3 9 ~ 4 8 Sr^^^V 5 ©S£&-7= 

y * -/p k 3 8W-mmz.mm u-ces-t ^ c t »c «t 
o , &mmm& 25, 39-43 st*c«sre*#^ 

^0^Ci^-C#5 o 

[00 2 5] *fc, TO^a5p?i2 5, 39-48©— 
*r«ft-r=7*- K 3 8 lc©>) C i Jc J: •) ®5i 
ii3 3 i«MsHft|&^it3 4 fcSr-flEfls-c*. 

^4 7, 4 8©«atflS, E»©Ht*lft#^IBfc*5 

tc, !Ut-C5M»-e©li#tt^», ^©ft©S#tti5S(p7±i- 

5. ttfc* jB&£ttA2 5, 3 9~4 8©Ht'b7CS 
©^<-/<— ^ 4 4 SrSilSW 3 7 -©rtfflSlCtW 
SCt<Cj;«3^V^V5©=i^^ h-ffc^iatt-So 
[0 0 2 6] 



5 

mn £ -h IE y v y \c m < to % & a £ ± > s> v <n 

[0 0 2 7] £fc % JiETO5f^p D pCD-&£±ESH5-7 
-7*- * KJC»i3#(tfcfcto, JifETO^gBp^&tt 

[00 28] £ 6 ±!2TO£&SO-&£*$f 5 10 
[0 2] miiD^yi/yUftZfoXLtztEMMmo 

IH3] 020 1 i i -i i iBicfeimmm, 

[04] 02CO I V^0 O 

[05] jgmiio^D^a 20 

[06] i 2 A 0 !R^WoJ:«f«gi0^^t 
•9 tti LT^i-(i!lffi0 o * 



^12003-97377 
6 

[0 7] 0 6 CD VI I&SI0,, 

[0 8] 0 6COVI I I -VI I Ii^lC©9WTffi0o 

i ®k® 

5 

25 a-sv^w mn#M) 

3 3 Sg^gg 
3 4 TO^gS 

3 6 y—i??y? 

3 7 fR^W 

3 8 ty&-*=-7*—A>\? 

3 9 (TO^«pp q p) 

4 0 (gj±7^/^ TO^gBfp) 
4 1 iiilE^/l-;? m®%&8>) 

4 2 tu-iuv #>zf mwmn&) 
4 3 (^e) m**yy mtmn&) 

44 ^-x—fcv^-? (jfcjS^ajfi) 
4 5 -f\sy is* (TOSWp) 
4 6 T'j/<!) -'M y (TO£&p a p) 
4 7a~c (SIETO*-* (TO£S5p n p) 
4 8 a ~ b iii/ETO*-* (TOmSBp D p) 

49 mw?y? 





F^ — A(iMf) 3G044 BA39 GA11 GA30 

3G066 AA01 AA16 AB02 AD05 ADIO 
BA67 CC01 CD02 CD04 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

Ca COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



